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SUMMARY

Sonic boom overpressures of 1.2 to 1.7 pounds per square foot were

mqit_lured under the aircraft track during the YF-12A record runs.

. The Mach number range was 2.6 to 3.1 M, at altitudes of 60,000 to

76,500 feet ;bbve terrain. Fifteen nautig:g.l miles to the side of the

aircraft track fhe overpressure was reduced from 1.7 to 0.8 PSF and

the boom wa_i_dgncribed as ''very faint'",

Fifty-one sonic boom recordings were obtained in the low superscnic
Mach number range. The maximum overpressure was 5.0 PSF and
the minimum was 0.3 PSF. Statistically, 4% of these data points
were between 4.0 and 5.0 PSF, 67% were between 2,0 and 4.0 PSF

and 29% were less than 2.0 PSF.

The data are the average of five microphones individually recorded
by an oscillograph. The system was calibrated using AC calibrations
in the‘ frequency range from approximately 400 to 1200 cps. Preeent
plans are to obtain additional data using five DC calibrated pressure

transducers,
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DISCUSSION

- ¢yF-12A Record Runs

.

_The sonic boom overpressures measdured during the YF-12A recorc

:‘rﬁnl_,a're»lh”o%m in Figures 1 :through'b. Figures 1 'und‘?. show over -

prenuru 61 1;2 to 1.7 pounds per uquiri foot measured at a record-

ing utation locnted under the afrcreft track., Also shown is 2 measure-

mont mld‘etpproximxtﬂy ‘lSuutica.l miles to the side of the aircraft

track durlng the 500 kilometer run. This data point shows 2 reduc-

tion in ovcrprenure from 1.7 to 0.8 PSF, slightly more than 50%.

The Mach aumbers for the various rune were 2.6 to 3.1 M. and alti-
tude was 60,060 to 76,500 feet above the local terrain level. Note
that the two recording stations ﬁére located outside of the traps for
th; course, therefore the Mach ﬁu.rnbers and altitudes at time of data
recording were somewhat different than the records established o‘veur
the official course., Figure 7 shows the location of the two data

recording stations in respect to the aircraft track.

Figure | compares the meagsured YF-12A data with measured B-538

data. Although there is a disparity in the size and Mach number of
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YF=12A Record Runs (continued)

the two aircraft, the measured overpressures are in good agreement.

Figure Z compares meagured and theoretical YF-124 data. Measured

: va.lueu are consistently higher than would be expected from theory.

The theorctical data Zre based oq(the "signa.ture" curve for the YF=12A

developed by the ADP Aero/Thermo department.

Figures 3 through 6 are actual recorded data tracings. These figures
also show the layout and spacing of the five microphones and the
operator's ;ommenta on the nature of the boom. Note that the sequence
of the pressure pulses can be used as an indication of the aircraft flight
path. For exa'mple, Figure 3 shows microphones D, E, A, Cand B
pulsing in sequence, indicating the aircraft approached from the WSW.
Also of interest is the difference in peak pressure recorded by iadi-
vidual microphones. Figure 3 showea 0.5 PSF difference between
microphones B and D located 100 feet apart. This represents 33% of
the average of the five microphones, Figure 5 shows a 0.46 PSF
difference between microphones A and E located 50 feet apart, which

is 27% of the average for the five microphones.
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Observers' Comments

Experienced observers located at the YF-12A service area commented
that the booms were generally quite light. As shown in Figures 3
through 5, the operator at the recording station under the airecraft track
reported 'medium' booms. Figure 6 shows that the operator at the
recording station to the side of the aircraft track reported that the

500 km course boom wae “'very faint!. This is c‘onniltent_with the data
and only indicates the effect of different locations with respect to the

aircraft track,

Atmospheric Conditions

Figures 8 and 9 show the ambient air temperature variation and wind

direction and velocity measured on the day of the runs. At the altitudes
eoﬁcomnﬁ, -the-tefppcrature wag- within + 5°C of standard and wind
velocit_y was 10 knots or less, varying from West to North, The maxi-

- mum wind voiuclty was appréximately 65 knots at 40,000 feet from
WSW. These data are included because of the possible effects on the

sonic boom recordings.
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Supplementary Data

Figure 10 shows YF-12A data obtained during a practice flight prior to
the actual record runs. This data point also agrees well with mensured

¢ 0

Figures 11 and 12 are data obtained from a different series of flight tests.

In this case, the recording station was located at 5000 feet terrain level
and all of the data were obtained in the low supersonic Mach number
range at altitudes from 25,000 to 42,000 feet above terrain. The maxi-
mum measured overpressure was 5.0 PSF and the minimum was J.3
PSF. Statistically, 51 total data points were measured gf which 4%
were between 4.0 and 5.0 PSF, 67% were between 2.0 and 4.0 PSF, and
29% were less than 2.0 PSF. The largest variations were at lower
altitudes where the aircraft was near ''cutoff” Mach number; that is,
the minimum supersonic Mach number at which a sonic boom wil: "
reach the ground. Aircraft attitude, flight path and atmospheric vari-
ations become more critical at this condition. Overpressure variations

’

of this order undoubtedly will be typical of actual service operation.
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Instrumentation

All of the foregoing data were obtained with the same equipment used

by Lockheed during the FAA Oklahoma City tests. Similarly, the
microphones and recording system wer.c calibrated using AC calibratioas
in the frequency range from approximately 400 to 1200 cps. It can be
argued that DC calibrations are inherently more accurate because there
are few sonic boom frequencies above 100 ¢ps. Figures 13 and 14 show
data obtained over a wide Mach number and altitude range but measured
with a single, DC calibrated pressure transducer. In general, the mea-
sured overpressures were less than shown in Figures 1 through 12.
However, other effects may have been introduced since these wexre es-
.sentia.lly "unsolicited'' tests and the flight conditions were not &s well

controlled as the record runs. Present plans are to obtain additional data

using five DC calibrated pressure transducers.
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